IN THE CLAIMS 

This listing of the claim will replace all prior versions and listings of claim in 
the present application. 
Listing of Claims 

1 . (currently amended) A transmission apparatus A of orthogonal 
frequency division multiplexing for multiplexing a plurality of carriers orthogonal to 
one another for transmitting signals having a transmission band , including a 
transmission side and a reception side, said transmission side comprising: 

an input terminal to which i nformat i on cod e s said signals are applied; 

a first modulator coupled with said input terminal for outputting first signals 
which are main information code signals modulated in accordance with a first 
modulation scheme wh i ch can b e app lie d w i th a synchronous d e t e ct i on for 
d e modu l at i on i n sa i d r e c e ption s i d e; 

a second modulator for outputting second signals which are auxiliary signals 
modulated in accordance with a second modulation scheme d i ff e r e nt from th e 
modu l at i on sch e m e assoc i at e d w i th s ai d f i rst modulator c i rcu i t ; and 

a transmission unit including a distributing circuit coupled with said first and 
second modulators , said distributing circuit fef-distributing said first and second 
signals modulated by said first and second modu l ator modulators c i rcu i ts to a 
plurality of predetermined carriers, respectively, wh e r ei n sa i d d i str i but i ng c i rcu i t 
distr i but e s sa i d so that said second signals are arranged at the positions of 
modu la ted by sa i d s e cond modu la tor c i rcu i t to all or some of said carriers existing 
within a listed pr e d e t e rm i n e d number of carriers close to co l umns from at least one 
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of both ertd- ends r e g i ons of a s i gna l said transmission fr e qu en cy band, and said first 
signals modu l at e d by sa i d f i rst modu l ator are arranged at the positions of all or some 
of to-the remaining carriers other than said limited number of carriers of said 
transmission band , and outputting the modulated signals. 

2. (currently amended) An apparatus according to claim 1 , wherein 
said second signals are arranged at the positions of all or some of said carriers 
existing within a predetermined number of carriers from said respective ends end 
r e g i ons a r e an e nd r e g i on on the lower frequency side and a n e nd r e g i on on the 
higher frequency side of said transmission fr e qu e ncy band. 

3. (currently amended) A transmission apparatus, of orthogonal 
freguencv division multiplexing for multiplexing a plurality of carriers orthogonal to 
one another for transmitting signals, including a transmission side and a reception 
side, said transmission side comprising: 

an input terminal to which said signals are applied; 

a first modulator coupled with said input terminal for outputting first signals 
which are main information code signals modulated in accordance with a first 
modulation scheme; 

a second modulator for outputting second signals which are auxiliary signals 
modulated in accordance with a second modulation scheme; and 

a transmission unit including a distributing circuit coupled with said first and 
second modulators for distributing said first and second signals modulated by said 



first and second modulators to a plurality of predetermined carriers, respectively, so 
that said second signals are arranged at the positions of all or some of said carriers 
existing within a limited number of carriers close to at least one of both ends of said 
transmission band, and said first signals are arranged at the positions of all or some 
of the remaining carriers other than said limited number of carriers of said 
transmission band, and outputting the modulated signals, An apparatu s accord i ng to 
c lai m 1 , 

wherein said second modulator further outputs pilot signals and said carriers 
distributed with said second signals modulated by said second modulator circu i t are 
some or all of carriers except for carriers used for reproducing reference signal 
vectors in accordance with said pilot signals for use in demodulating modu l at e d said 
first signals of carriers modulated in accordance with said first modulation scheme 
wh i ch can b e app lie d w i th th e synchronous detect i on . 

4. (currently amended) An apparatus according to claim 3, wherein 
said second tfre-modulation scheme a ssoc i at e d with in said second modulator is a 
differential modulation scheme. 

5. (currently amended) An apparatus according to claim 3, wherein 
said second the-modulation scheme assoc ia t e d w i th in said second modulator is a 
modulation scheme wh i ch can b e app lie d w i th a synchronous d e t e ct i on having a 
smaller number of mu l t ile v e l multilevels than a number of mu l ti le v e l multilevels in the 
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said first modulation scheme assoc i at e d w i th sa i d first modu l ator which c a n b e 
app lie d w i th th e synchronous d e t e ct i on . 

6. (currently amended) An apparatus according to claim 5, wherein 
said second tbe-modulation scheme a ssoc i at e d w i th in said second modulator is one 
of QPSK, 16QAM and 32QAM schemes wh e n th e modu l at i on sch e m e a ssoc ia t e d 
w i th said f i rst modu la tor i s 6 4 QAM . 

7. (currently amended) A transmission apparatus of orthogonal 
frequency division multiplexing for transmitting a s i gn al signals on wh i ch a plur ali ty of 
carr ie rs a r e mu l t i p le x e d, said carr ie rs b ei ng orthogona l to on e a noth e r having a 
transmission band , said transmission apparatus comprising: 

a first error correction coding circuit for converting a first code to a first error 
correction code; 

a second error correction coding circuit for converting a second code to a 
second error correction code which has error correcting performance higher than 
said first error correction code; 

a first modulator for outputting a s i gn al first signals which are main information 
code signals modulated with said first error correction code in accordance with a first 
modulation scheme wh i ch can b e app l i e d with a synchronous d e t e ct i on for 
d e modu l at i on ; 
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a second modulator for outputting a s i gnal second signals which are auxiliary 
signals modulated with said second error correction code in accordance with a 
second pr e d e t e rm i n e d modulation scheme; and 

a distributing circuit for distributing th e s i gna l said first and second signals 
modulated by said first and second modu l ator modulators a nd th e s i gn al modu l at e d 
by sa i d s e cond modu l ator to a plurality of predetermined carriers, respectively, so 
that said second signals d i str i but i ng c i rcu i t d i st ri but i ng th e signa l modu l at e d by s ai d 
s e cond modu l ator are arranged at the positions of te-all or some of said carriers 
existing within a limited pr e d e t e rm i n e d number of carriers close to co l umns from at 
least one of both end- ends r e g i ons of said a signal transmission fr e qu e ncy band, and 
said first signals are arranged at the positions of all or some of ass i gning th e s i gna l 
modu l at e d by sa i d f i rst modu l ator to the remaining carriers other than said limited 
number of carriers of said transmission band . 

8. (currently amended) An apparatus according to claim 7, wherein 
said second signals are arranged at the positions of all or some of said carriers 
existing within a predetermined number of carriers from said respective ends en4 
r e g i ons a r e an e nd r e g i on on the lower frequency side and an e nd r e g i on on the 
higher frequency side of said transmission fr e qu e ncy band. 

9. (currently amended) A transmission apparatus of orthogonal 
fr eguencv division multiplexing for transmitting signals having a transmission band, 
said transmission apparatus comprisinq: An apparatus accord i ng to cla i m 7 . 
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a first error correction coding circuit for converting a first code to a first error 
correction code; 

a second error correction coding circuit for converting a second code to a 
second error correction code which has error correcting performance higher than 
said first error correction code; 

a first modulator for outputting first signals which are main information code 
signals modulated with said first error correction code in accordance with a first 
modulation scheme; 

a second modulator for outputting second signals which are auxiliary signals 
modulated with said second error correction code in accordance with a second 
modulation scheme; and 

a distributing circuit for distributing said first and second signals modulated by 
said first and second modulators, to a plurality of predetermined carriers, 
respectively, so that said second signals are arranged at the positions of all or some 
of said carriers existing within a limited number of carriers close to at least one of 
both ends of said transmission band, and said first signals are arranged at the 
positions of all or some of the remaining carriers other than said limited number of 
carriers of said transmission band, 

wherein the- said second modulator further outputs pilot signals and said 
carriers distributed to the- said second signals s ignal-modulated by said second 
modulator are some or all of carriers except for carriers used for reproducing 
reference signal vectors in accordance with said pilot signals for use in demodulating 
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said i nformat i on cod e first signals of carriers modulated in accordance with said first 
modulation scheme. 



10. (currently amended) An apparatus according to claim 79, 
wherein said second error correction code is a 1/2 convolutional code when said first 
error correction code is a 3/4 convolutional code. 

1 1 . (currently amended) A transmission/reception system^ of 
orthogonal frequency division multiplexing^ having a transmitter for transmitting a 
si^f^at signals having a transmission band on wh i ch a p l ura li ty of carr ie rs ar e 
mu l tipl e x e d, s ai d carri e rs b ei ng orthogonal to on e anoth e r, and a receiver for 
receiving and demodulating a transm i tt e d s i gna l said signals , 

wherein said transmitter comprises: 

a first modulator for outputting a-eode first signals which are main information 
code signals modulated in accordance with a first modulation scheme wh i ch c a n b e 
app lie d w i th a synchronous d e t e ct i on for d e modu l at i on ; 

a second modulator for outputting a-eode second signals which are auxiliary 
signals modulated in accordance with a second modulation scheme d i ff e r e nt from 
th e modu la t i on sch e m e associat e d w i th s ai d first modu l ator ; and 

a distributing circuit for distributing th e cod e s said first and second signals 
modulated by said first and second modulator to a plurality of predetermined carriers, 
respectively, wh e r ei n so that said d i str i but i ng c i rcu i t d i str i but e s th e cod e modu l at e d 
by sa i d s e cond modu la tor second signals are arranged at the positions of te-all or 
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some of carriers existing within a limited pr e d e t e rm i n e d number of carriers close to 
columns from at least one of both e nd r e g i ons ends of said a s i gna l transmission 
fr e qu e ncy band, and tfre- said first signals cod e modulat e d by s ai d f i rst modu l ator are 
arranged at the positions of all or some of to-the remaining carriers other than said 
limited number of carriers of said transmission band . 

12. (currently amended) A transmission/reception system,, of orthogonal 
frequency division multiplexing i having a transmitter for modulating a plurality of 
carriers with a plurality of signals to transmit the signals having a transmission band , 
s ai d carr ie rs b ei ng orthogona l to on e anoth e r, and a receiver for receiving and 
demodulating a transmitt e d s i gna l said signals , 

wherein said transmitter comprises: 

a first error correction coding circuit for converting a first code to a first error 
correction code; 

a second error correction coding circuit for converting a second code to a 
second error correction code which has error correcting performance higher than 
said first error correction code; 

a first modulator for outputting a s i gn al first signals which are main information 
code signals modulated with said first error correction code in accordance with a first 
modulation scheme wh i ch can b e app lie d with a synchronous d e t e ction for 
d e modu l at i on ; 
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a second modulator for outputting a s i qna l signals which are auxiliary signals 
modulated with said second error correction code in accordance with a second 
pr e d e t e rm i ned modulation scheme; and 

a distributing circuit for distributing tfre- said first and second signals signal 
modulated by said first and second modu la tor modulators a nd th e s i gna l modu la t e d 
by s ai d s e cond modul a tor to a plurality of predetermined carriers, respectively, so 
that said second signals are arranged at the positions of d i str i but i ng c i rcu i t 
d i str i but e s th e s i gna l modu l at e d by s ai d s e cond modulator to all or some of said 
carriers existing within a limited pr e d e t e rm i n e d number of carriers close to co l umns 
from at least one of both e nd r e g i ons ends of said_ a signa l transmission fr e qu e ncy 
band, and said first signals are arranged at the positions of all or some of ass i gn i ng 
th e s i gn a l modu la t e d by s ai d f i rst modu l ator to the remaining carriers other than said 
limited number of carriers of said transmission band . 

13. (new) An apparatus according to claim 1, wherein said first modulation 
scheme is a synchronous modulation scheme and said second modulation scheme 
is a differential modulation scheme. 

14. (new) An apparatus according to claim 13, wherein said second 
modulation scheme is one of DBPSK, DQPSK, 8DPSK and 16DAPSK schemes. 

15. (new) An apparatus according to claim 1, wherein said second 
modulation scheme in said second modulator is a modulation scheme having a 
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smaller number of multilevel than a number of multilevel in said first modulation 
scheme in said first modulator which can be applied with the synchronous detection. 

16. (new) An apparatus according to claim 15, wherein said second 
modulation scheme in said second modulator is one of QPSK, 16QAM and 32QAM 
schemes. 

17. (new) An apparatus according to claim 16, wherein said first 
modulation scheme in said first modulator is 64QAM. 

18. (new) An apparatus according to claim 6, wherein said first modulation 
scheme in said first modulator is 64QAM. 
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